A novel therapeutic fusion protein vaccine by two different families of heat shock proteins linked with HPV16 E7 generates potent antitumor immunity and antiangiogenesis.
Human papillomaviruses (HPV), particularly HPV16, is considered a necessary cause of cervical and oral cancer. Thus, the development of a therapeutic vaccine against HPV is important for the control of cervical cancer. However, therapeutic vaccination has been limited by inadequate antigen-specific immune responses. Heat shock proteins (HSP), including calreticulin (CRT), HSP70 and gp96, have been shown to act as potent immunoadjuvant to enhance antigen-specific tumor immunity. Previous studies have shown that N domain CRT (NCRT) or C-terminal half of HSP70 (hsp) linked with HPV16 E7 are capable of inducing potent antigen-specific CTL activity in experimental animal models. Here we developed a recombinant NCRT/E7/hsp fusion protein to investigate the synergistic effects of NCRT and hsp for enhancing the potency of HPV16 E7 therapeutic vaccine and evaluated the immune responses induced by this fusion protein. Our results demonstrated that NCRT and hsp synergistically exhibited significant increases in E7-specific CD8(+) T cell responses and impressive antitumor effects against E7-expressing tumors. Furthermore, the NCRT/E7/hsp fusion protein also generates potent antiangiogenic effects. These results indicate that NCRT/E7/hsp fusion protein is a promising therapeutic vaccine for treatment of cervical cancer through a combination of antigen-specific immunotherapy and antiangiogenesis, with possible therapeutic potential in clinical settings.